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ABSTRACT

Objectives: The objective of this study was to evaluate the efficacy of a ceramide-dominant, physiologic lipid-based
topical emulsion, inclusive of ceramides, cholesterol, and fatty acids in a 3:1:1 ratio, in the clinical practice setting in
subjects with mild-to-moderate atopic dermatitis. The included subjects presented with a wide range of demographic
characteristics thus building upon the results reported with this agent from an earlier clinical trial in atopic dermatitis
subjects. In addition, the utility of this important treatment approach of starting with a product directed at epidermal
barrier repair was explored. Methods: In a 50-center, open-label, interventional study, the ceramide-dominant,
physiologic lipid barrier repair emulsion was evaluated for three weeks in 207 patients either as monotherapy or in
combination with another atopic dermatitis treatment. Outcome measures included investigator global assessment,
investigator and subject satisfaction, subject-perceived improvement in atopic dermatitis, pruritus severity, and two
quality-of-life questions. Results: Overall, approximately half of the subjects achieved success with investigator global
assessment (clear or almost clear investigator global assessment scores) after three weeks of treatment with the
ceramide-dominant, physiologic lipid barrier repair emulsion as monotherapy or in combination with another treatment.
A large proportion of subjects (76% of subjects) and investigators (for 77% of subjects) reported satisfaction after three
weeks of treatment. Pruritus and quality of life improved during the study. Conclusion: The ceramide-dominant,
physiologic lipid-based product was shown to be an effective agent, with or without additional topical therapy, to provide
good clinical efficacy and high levels of investigator and patient satisfaction for many patients with mild-to-moderate
atopic dermatitis. The results of this study are consistent with results noted in a previous study of atopic dermatitis
patients using this same barrier repair agent. The treatment approach of using a skin barrier repair cream as an integral
and standard component of initial atopic dermatitis therapy, either as monotherapy or as a part of combination topical
therapy, is supported by the outcomes observed in this study. This specific ceramide-dominant, physiologic lipid-based
product may be used when initiating topical therapy for atopic dermatitis based on results from this and other studies.
(J Clin Aesthet Dermatol. 2011;4(3):34-40.)

topic dermatitis (AD) is a chronic-recurrent
inflammatory skin disease that usually starts in
early infancy and is characterized by pruritus. In the
United States, the prevalence rate of AD is 10 to 12 percent
in children and approximately one percent in adults.! A
number of studies have reported that the financial burden
to families and government is similar to that of asthma,
arthritis, and diabetes mellitus. Among children with AD,

the disease often causes significant psychological burden
and a significant loss of school days.

Although the pathophysiology of AD is not fully
understood, it is known to be characterized by a complex
interaction of immunology, genetics, and skin barrier
dysfunction.? While earlier treatment approaches primarily
emphasized the suppression of Th2-mediated inflammation
and pruritus, current treatment models also incorporate
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the importance of reversing epidermal barrier dysfunction,
a major factor in the pathogenesis of AD. As a result, skin
barrier repair is an essential part of the management of AD.

An updated treatment approach for AD, based on the
“Outside-In” theory,” suggests that every AD patient
requires application of an optimized epidermal barrier
repair agent as an integral component of treatment. Other
topical treatments, such as corticosteroids or
immunomodulators, are also incorporated to maximize and
expedite the reduction of visible eczematous inflammation
and the associated symptoms that occur during active
flares. For patients with mild eczematous disease,
treatment with a well-formulated skin barrier repair agent
as monotherapy may be sufficient, while patients with
moderate or severe AD typically require a combination
therapy approach. Combination treatment of AD includes a
gentle skin cleanser, a skin barrier repair product, and
usually a topical corticosteroid of adequate potency based
on disease severity. Other alternatives include topical
calcineurin inhibitors and sometimes more aggressive
systemic treatment, including systemic therapy for severe
or refractory disease. In clinical practice, multiple products
are often prescribed, which may lead the patient to
determine the actual need or desire for combination
therapy. It is important that the patient be educated
regarding the significance of each agent recommended for
use in the combination regimen, why it is being selected,
and when and how it should be used. Otherwise, many
patients will be less likely to adhere to the complete
regimen, thus leading to treatment failure.

A specific ceramide-dominant, physiologic lipid-based
barrier repair emulsion (EpiCeram® Skin Barrier
Emulsion, Promius Pharma, LLC) is a United States Food
and Drug Administration (FDA)-cleared topical
prescription product that is steroid-free, fragrance-free,
and ceramide dominant. The product is indicated for the
treatment of dry skin conditions and to manage and
relieve the burning and itching associated with various
types of dermatological conditions including AD, irritant
contact dermatitis, and radiation dermatitis. This
ceramide-dominant, physiologic lipid-based product has a
3:1:1 molar ratio of ceramides, cholesterol, and free fatty
acids, which has been determined to be an optimal ratio to
help skin barrier repair.* This ratio simulates the relative
amount of these same three lipid components in the
endogenous intercellular lipid membrane of the stratum
corneum. This barrier repair product has demonstrated an
excellent safety profile with no known significant risks.
Occasional transient tingling upon application has been
noted. This barrier repair agent can be used for all age
groups, without restrictions for use on any cutaneous
anatomical locations, such as the face or intertriginous
areas. In addition, there is no recommended limitation on
the duration of treatment time.

The efficacy of the ceramide-dominant, physiologic
lipid-based product for the treatment of AD has been
previously demonstrated in a prospective, randomized,
controlled, investigator-blind, clinical trial. In this pivotal
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study, efficacy was compared to fluticasone propionate
cream 0.05% in pediatric patients with moderate-to-severe
AD.S After four weeks of treatment, the ceramide-
dominant, physiologic lipid-based emulsion showed
comparable efficacy to fluticasone propionate 0.05% after
two weeks and four weeks of treatment, both for the
amelioration of pruritus and for improvement in sleep
habits.

The objective of this more recent community-based
study was to expand upon the results reported earlier by
evaluating the efficacy of the ceramide-dominant,
physiologic lipid-based product in real-world outpatient
dermatology practice. This study setting included subjects
with a wide range of demographic characteristics, all
presenting with AD of mild-to-moderate severity. The
protocol design was a multicenter, open-label,
interventional study evaluating the ceramide-dominant,
physiologic lipid-based product, either as monotherapy or
as part of combination topical therapy in subjects with
mild-to-moderate AD, with the choice of approach
determined by patients (parents or guardians where
applicable). The duration of treatment was three weeks.
Use of community-based medical practices rather than
formal clinical research centers in this study provided
response data as determined “through the eyes of the
practicing clinical dermatologist,” which can elicit a
different, yet clinically relevant perspective as compared to
investigators who are only employed at a research center.
Although some subjects used combination topical therapy,
this report focuses on overall results for all subjects since
there was no difference in efficacy between combination
topical therapy and monotherapy. Subgroup analyses are
planned for future publications.

MATERIALS AND METHODS

Study parameters. This study was an open-label,
community-based trial conducted at 50 sites in the United
States. Investigators for the study were required to be
licensed dermatologists in the state where the study was
being conducted. Investigators had a community-based
medical practice and were required to see a large number
of patients with mild-to-moderate AD in order to ensure
rapid completion of enrollment. The study protocol and
informed consent form were approved by an institutional
review board operating in compliance with federal
regulations. Subjects of all ages and races with mild-to-
moderate AD on the investigator global assessment (IGA)
scale were eligible for enrollment. Mild-to-moderate AD on
the IGA scale was defined as mainly very light pink to dull
red lesions, with or without barely to clearly perceptible
elevation, with up to some oozing and crusting. Any
current medication for AD was discontinued upon study
enrollment, and subjects could not have had any prior
treatment with the designated study product (ceramide-
dominant, physiologic lipid-based emulsion). Demographic
data was collected including age, race, sex, skin type,
location of AD, flare frequency, year diagnosed, related
medical conditions (seasonal rhinitis, asthma, and/or food
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TABLE 1. Categories for responses to questionnaires

QUESTIONS*

How much worry? Not at all, a little, quite a lot, very much

CATEGORIES

How much negative impact

on daily activities? Not at all, a little, quite a lot, very much

How much itching?

Absent=no itching; minimal=rarely aware of itching, only present when relaxing and lasts for a very short time;
mild=occasionally aware of itching, not annoying; moderate=often aware of itching, sometimes disturbs sleep andj
daytime activities; severe=constant itching, distressing, frequent sleep disturbance, interferes with activities

Are you satisfied with
clinical results?

Very satisfied, satisfied, somewhat satisfied, not satisfied

Did AD improve? No, a little, quite a lot, very much

*abbreviated

TABLE 2. Subject demographics

GENDER  'Sypiecrs
Male 79 35.1
Female 146 64.9
e
\(;ﬁ:]if:sian/Latino 154 68.4
Asian 20 89
Latng gk 36 o
Other 15 67
0-16 65 29.0
17-39 70 313
40-59 47 210
60-99 42 188

TABLE 3. Disease characteristics

CHARACTERISTIC SURIECTS.
Mild disease 109 48
Moderate disease 114 51
With family history 92 4
With hay fever (seasonal rhinitis) 55 24
With asthma 45 20
With food allergy 38 17
AD flare one or more months 182 81
AD flare less than one month 43 19
AD location—arm 146 65
AD location—leg 123 55
AD location—head/neck 91 40

allergies), family history of AD, alcohol consumption, and
tobacco use.

Subjects were instructed to apply the designated barrier
repair study product (ceramide-dominant, physiologic
lipid-based emulsion) to affected areas and commonly
involved sites of AD (e.g., antecubital region, popliteal
region) twice daily, approximately every 12 hours, for a
duration of three weeks. Subjects were also given a
prescription for another AD medication, chosen by the
investigator, and instructed to use this medication along
with the ceramide-dominant, physiologic lipid-based
product, as combination therapy, only if their condition
worsened significantly and was not adequately controlled
by the barrier repair study product alone.

At baseline and at the Week 3 visit, the investigator
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assessed the severity of AD using the IGA scale (O=clear,
1=almost clear, 2=mild, 3=moderate, 4=severe) and subjects
rated severity of pruritus. Quality of life (QOL) was also
assessed at both visits regarding general worry and negative
impact on daily activities. At the Week 3 visit, subjects
reported their perceived improvement, satisfaction, adverse
events, adherence to study treatment and need for the
prescribed medication. Investigators also reported their
satisfaction with the clinical results at Week 3. Categories for
responses to questions about quality of life, pruritus, and
satisfaction are shown in Table 1.

Statistical methods. All statistical analyses were
performed on the ITT data set at the 0.05 alpha level, two
tailed. The primary efficacy variable was the change from
Baseline in IGA at Week 3. A paired-t test was used to

Number 3]



analyze the change from Baseline. IGA was
also dichotomized as success (clear or
almost clear) and failure, and the proportion

TABLE 4. Distribution of pruritus scores

PERCENT OF SUBJECTS WITH SCORE

of subjects with IGA success were ABSENT MINIMAL MILD  MODERATE  SEVERE
summarized. Other variables were also _

dichotomized. For categorical variables, chi- | Baseline 6.3 13.5 28.5 425 9.2
square test or McNemar test was used, as Week 3 970 96.6 25 6 150 58

appropriate.

p<0.0001 (significant difference in proportion of absent/minimal/mild at Baseline and Week 3)

RESULTS

Subject characteristics. Informed
consent was obtained for 225 subjects
enrolled from August 2009 to February
2010, and 207 subjects completed the study.
At the end of the study, 17 subjects were
lost to follow up and one subject withdrew
consent. The demographic characteristics of

MONOTHERAPY

56.2

TABLE 5. Success with investigator global assessment at Week 3
for monotherapy or combination therapy

PERCENT OF SUBJECTS WITH CLEAR OR ALMOST CLEAR

COMBINATION
THERAPY

47.5

ALL SUBJECTS

53.7

the subjects are shown in Table 2. Disease
characteristics are summarized in Table 3.
Subjects initially had mild-to-moderate AD,
some with no pruritus (6%) and some with
severe pruritus (9%) (Table 4). The majority
of subjects were female (656%) and
Caucasian (68%) with a mean age of 34
years (3 months to 93 years). Subjects with
a range of Fitzpatrick skin types from I to VI
were well represented. Most subjects were
nonsmokers (91%) and either denied alcohol use or rarely
consumed alcoholic drinks (78%). Immediate family
members had a history of AD for 41 percent of subjects,
most often the mother or father. Half of the subjects had no
associated conditions while 24 percent had seasonal
rhinitis (hay fever), 20 percent had asthma, and 17 percent
had food allergies. The median duration of diagnosis of AD
was five years (less than 1 to 83 years). Among this subject
population, AD flares were historically frequent with 81
percent of subjects reporting that their AD flared one or
more times a month versus 19 percent of subjects who
reported flaring less than one time per month. The most
common locations of disease were on the arms (656% of
subjects) and legs (556%).

One hundred forty-eight subjects (72%) used the
ceramide-dominant, physiologic lipid-based emulsion
every day of the study, while 45 subjects (22%) used it
“most every day” and 14 subjects (7%) used it
“occasionally.” The majority of subjects, 147 subjects
(71%), did not use the prescribed additional medication
and completed the entire three weeks of the study using
only the ceramide-dominant, physiologic lipid-based
emulsion (monotherapy). Sixty subjects (29%) used
combination topical therapy (ceramide-dominant,
physiologic lipid-based emulsion plus the prescribed
medication). Subjects who used the prescribed medication
used it an average of 8.4 days during the study. The other
prescribed topical treatments that were used were
predominantly topical corticosteroids (low, mid and high
potency) with a few subjects using tacrolimus ointment
(three subjects). The vast majority of subjects who
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MILD DISEASE AT
BASELINE

*Significantly different p=0.02

TABLE 6. Success with investigator global assessment at Week 3
by disease severity at Baseline

PERCENT OF SUBJECTS WITH CLEAR OR ALMOST CLEAR

MODERATE DISEASE AT

BASELINE ALL SUBJECTS

53.7

ultimately utilized combination therapy used topical agents
only; however, two subjects used an oral antihistamine as
the additional prescribed treatment. Interestingly, there
was no difference in the number of subjects who used
combination therapy between study groups with mild and
moderate IGA at Baseline (p>0.05).

Efficacy results. Fifty-four percent of all subjects were
clear or almost clear at Week 3, and thus were rated as
“treatment success” based on IGA. Table 5 displays a
categorical analysis of subjects with success for IGA at
Week 3 by disease severity at Baseline, and Table 6 shows
the results for combination therapy (almost always topical
only in this study) versus monotherapy. A statistically
significantly greater proportion of subjects with mild
disease at Baseline had success compared to subjects with
moderate disease (62% vs. 46%, p=0.02). There were no
statistical differences in success rate between the
combination therapy and monotherapy groups. The mean
IGA at Baseline was 2.49, which was statistically
significantly reduced by an average of 40 percent to a mean
of 1.47 at Week 3 (p<0.001).

The severity of pruritus experienced during the previous
24-hour period as reported by study subjects decreased
significantly (p<0.001) from Baseline to Week 3. At baseline,
52 percent of subjects reported moderate or severe pruritus
during the previous 24-hour period (Table 4). At Week 3,
subjects reporting moderate or severe pruritus decreased to
21 percent (Table 3, Figure 1). Overall, 69 percent of
subjects with mild, moderate, or severe pruritus at Baseline
reported less pruritus at Week 3. The mean pruritus score at
Baseline was 2.35 compared to 1.46 at Week 3, reflecting an
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Reduction in Pruritus
Percent of Subjects with Moderate-to-Severe Score

60

40

20 -

Baseline Week3

Percent of Subjects with Efficacy and Satisfaction

100
80 —— ——
60 —
40 —
20 1 —
0 r
Success with  Investigator Subject Improvementin
IGA Satisfaction Satisfaction AD

Figure 1. Percent of subjects with moderate-to-severe pruritus
score at Baseline and Week 3. p<0.001 between Baseline and
Week 3 for distribution of scores.

Figure 2. Percent of subjects at Week 3 with success with 1GA,
investigator satisfaction, subject satisfaction, and improvement in
AD compared to Baseline. p<0.001 across variables.

Percent of Subjects Reporting No Worry

100

80

60 —

40 -

20 -

Week3

Baseline

Percent of Subjects Reporting no Negative Impact on
Daily Activities

80 —

60 -

40 -

20 A

Week3

Baseline

Figure 3. Percent of subjects reporting none or a little worry at
Baseline and Week 3. p=0.0001 for distribution of scores between
Baseline and Week 3.

Figure 4. Percent of subjects reporting no or a little negative impact
on daily activities at Baseline and Week 3. p=0.0004 for distribution
of scores between Baseline and Week 3.

average reduction of 38 percent.

Satisfaction with clinical results. Figure 2 displays
success with IGA alongside satisfaction results for all
subjects and shows that the overall level of satisfaction and
perceived improvement were statistically significantly
higher than IGA scoring (p<0.001). For 77 percent of
subjects, the investigators were satisfied (very satisfied=
38%, satisfied=24%, or somewhat satisfied=14%) with the
clinical results observed for the subject at Week 3, and 75%
of subjects were satisfied (39%, 18%, 18%, respectively)
with their clinical results as compared to Baseline. Seventy-
eight percent of subjects believed that their AD had
improved, at least a little, since Baseline.

Quality-of-life assessments. Subjects were asked to
rate “worry” about their AD and the negative impact on
daily activity at Baseline and Week 3 using two questions.
After using the ceramide-dominant, physiologic lipid-based
emulsion for three weeks, 77 percent of subjects reported
no (34%) or a little worry (43%) about their AD compared
to 53 percent at Baseline (p<0.0001) (Figure 3).
Significantly more subjects (p=0.0004) reported no or
minimal negative impact on daily activities after three
weeks of using the ceramide-dominant, physiologic lipid-
based emulsion treatment compared to Baseline (83% vs.
71%) (Figure 4).

Adverse events. Six subjects (3%) reported a total of
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seven related, mild or moderate adverse events (AEs). An
additional nine subjects reported worsening of AD that was
considered an AE. AEs related to study treatment included
erythema, skin irritation, pruritus, paresthesia, and pain.
One worsening of AD was rated as severe and one subject
had severe acarodermatitis (tick bite). There were no
serious AEs.

DISCUSSION

The objective of this study was to evaluate the efficacy,
tolerability and level of satisfaction associated with use of a
ceramide-dominant, physiologic lipid-based topical
emulsion in the setting of ambulatory dermatology practice
for patients with mild-to-moderate AD. Fifty dermatologists
from community-based medical practices enrolled 225
subjects and provided data from the perspective of the
practicing clinical dermatologist. Subjects presented with a
wide range of demographic characteristics. The youngest
subject was three-months old with a recent diagnosis of AD,
while the oldest subject was 93 years old with an 83-year
history of AD. Most subjects were nonsmokers with some
modest diversity in the reported consumption of alcoholic
beverages. Half of the subjects did not report conditions
commonly associated with AD, specifically seasonal rhinitis,
asthma, and food allergies.

Unique to this study was the direct involvement of
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subjects in deciding whether to use an additional treatment
in combination with the ceramide-dominant, physiologic
lipid-based emulsion. At the Baseline visit, subjects were
given a tube of the ceramide-dominant, physiologic lipid-
based emulsion to use immediately and a prescription
chosen by the investigator for an additional AD treatment,
to be used at the discretion of the subject based on his or
her assessment of response to the ceramide-dominant,
physiologic lipid-based product or other factors, such as
the requirement of the subject to buy the product. The
majority of subjects (71%) chose not to use the prescribed
additional medication and used only the ceramide-
dominant, physiologic lipid-based product during the
three-week study period.

Overall, approximately half of the subjects achieved
“treatment success” based on IGA (clear or almost clear
IGA scores) after three weeks of treatment with the
ceramide-dominant, physiologic lipid-based emulsion
either as monotherapy (56% of subjects had success), or in
combination with another treatment (47% of subjects had
success). Since the combination product was not
standardized with regard to potency, vehicle, or active
component or treatment regimen, conclusions about the
improvement of subjects using the combination product
along with the ceramide-dominant, physiologic lipid-based
emulsion are difficult.

A high level of satisfaction with the clinical results was
noted both by subjects (75% of subjects) and investigators
(for 77% of subjects) after three weeks of treatment. In
this study it appears that clinical efficacy alone did not
contribute to satisfaction, as rates of satisfaction were
higher than the rates reported for clinical success.

This study illustrates the utility of a brand ceramide-
dominant, physiologic lipid-based emulsion in the clinical
practice setting using a topical treatment approach, which
immediately incorporates an epidermal barrier repair
product. This approach is based on the “Outside-In” theory
of AD. The “Outside-In” theory suggests that patients with
mild AD may be controlled with the use of a well-
formulated skin barrier repair product alone, while patients
with moderate or more severe disease may require
combination therapy, often warranting use of a potent anti-
inflammatory agent, such as a topical corticosteroid. Since
most subjects chose not to use combination therapy, it was
not surprising that more subjects with mild disease
achieved IGA success (62%) compared to subjects with
moderate disease (46%). Interestingly, Baseline severity
did not influence whether or not combination therapy was
used by the patient. No guidance was given to investigators
about how to instruct subjects on the treatment plan and
the requirement for subjects to purchase the additional
medication may have played a role in the number of
patients opting for monotherapy. However, the study was
designed to simulate real-world clinical practice as closely
as possible and typically patients must choose whether or
not to purchase multiple medications prescribed by the
physician.

This study was also open label and not placebo
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controlled, which may have influenced success rates to
some degree. In addition, satisfaction was not specifically
defined in the protocol and analysis of factors that
correlate with satisfaction could identify important
considerations that drive whether or not patients are
pleased with their therapy. Importantly, the subjects
decided on their own whether or not to use the additional
treatment.

In conclusion, a brand ceramide-dominant, physiologic
lipid-based topical emulsion was shown to be an effective
agent that can be used with or without additional AD
therapy to provide good clinical efficacy and high levels of
investigator and patient satisfaction for the treatment of
mild-to-moderate AD. These results serve to further
validate the good efficacy seen in an earlier study with
ceramide-dominant, physiologic lipid-based emulsion in
subjects with AD. This study also supports a currently
accepted treatment approach of using a targeted skin
barrier repair product for all AD patients to address the
underlying defective skin barrier inherent to AD. Additional
prescription products may be incorporated to expedite the
reduction of cutaneous inflammation and associated
symptoms for patients with AD, especially when disease is
greater in severity. In particular, the ceramide-dominant,
physiologic lipid-based emulsion evaluated in this study was
found to be an effective product to use initially in the
management of AD and may be sufficient as monotherapy
in many patients with mild-to-moderate disease.
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